b MW = molecular weight, O/C = oxygen to carbon atomic ratio, H/C = hydrogen to carbon atomic ratio.
c Formulas were categorized as tannin-like if their composition met the following criteria: (0.6 ≤ O/C ≤ 1.2, 0.5 ≤H/C ≤ 1.5, AIMOD < 0.67), where AIMOD is the modified aromaticity index 2 . Table 4 : Average characteristics of DOC formulas detected FT-ICR MS that were degraded by or produced by sunlight across the five soil types described in Supplementary  Table 3 . Formulas were assigned to compound classes using the following criteria: Tannin Table 5 : Bacterial production measurements for whole water, GF/F filtered, and 0.2 µm filtered fractions of Toolik Lake water exposed to natural sunlight or kept in the dark. These results indicate that GF/F filtration (nominal pore size of 0.7 µm) substantially removes bacteria and thus minimizes bacterial activity compared to unfiltered lake water (i.e., always >90% decrease in production, mean = 93 ± 2% SD), and that 12 hours of natural light exposure in the UV-transparent vessels used in our experiments sterilizes all water fractions (i.e., always >99% decrease in production). Together, these results suggest that the 0.45µm filtration we used for organic layer and permafrost DOC effectively removed bacteria and minimized bacterial activity during photo-incubations. Even GF/F filtration alone, or in conjunction with UV exposure during experimental irradiation, minimized contamination and bacterial activity to 1-10% of that measured in the dark, unfiltered control. These same filtering protocols have been used in our research at Toolik Lake since 2007, and the results thus apply to 1, [6] [7] [8] [9] [10] [11] [12] [13] [14] .
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